Introduction
Geometric sequences, including m-sequences, GMW sequences, and Bent sequences, are very useful binary pseudorandom sequences which have been widely used in modern communication systems and cryptography. In 1993, Klapper et al. [l] calculated the cross-correlation functions of geometric sequences obtained from linearly or quadratically related q-ary m-sequences. In the same paper, they defined the generalized geometric sequence (GGS) and proposed an open problem of calculating the correlations of these GGSs. This open problem will be partially solved in this paper by deriving explicit formulas for cross-correlation functions of linearly related GGSs, and the distribution of their cross-correlation function values is also given. Definition 1. Let q be a power of a prime p, n a positive integer, and let a and /I be primitive elements of GF(q") with b = CX~ and gcd(k,q" -1) = 1. For a nonlinear function .f from GF(q) to GF(2), the sequence sl (AJ) = {$5@(i) 1 0 < i < q" -2) is called a generalized geometric sequence (GGS), where
A, B E GF(q"), Tr(.) the trace function from GF(qn) to GF(q), i.e., Tr(x) = Cyzd ~4'.
If p = LxP", i.e., k = p', the sequence Sr (") is called a linearly related GGS.
The period of a GGS is clearly a divisor of q" -1.
Definition 2. For two given binary (0, 1) sequences S = (S(O), S( 1 ), . . . , S(L -1)) and
) of length L, the (periodic) cross-correlation function C&z) of S and T is defined by
where i @L r stands for (i + r) mod L.
Preliminaries
The finite field GF (qn) is an n-dimensional vector space over GF(q). By [5] and the normal basis theorem (see [4, Theorem 2.35, p. 60] ), there exists a primitive element CI of GF (qn) such that N = {Ho = cI,sIi = cxq,...,c(,_i = c@ "-I } forms a normal basis of GF(q') over GF(q), i.e., every element x E GF(q") can be represented as a linear combination x = c:Io' xixi, where xi E GF(q) In the sequel, c( will always denote a primitive generator of the normal basis N.
The following linear mapping 0, from GF(q") to GF(q), plays an important role which is defined by
where j en i denotes (j -i) mod n.
Let aT = C:ii Yr,iai, 0 < z < q" -2, and x = c:i,t X~CI,, then by Lemma 3, 
respectively. Assuming 
Lemma 5. If #N(A, B, C) # 0, then #N(A, B, C) = #N(A, B, 0).
Lemma 5 is trivial since the map x -+ Ax + Bxk is GF(q)-linear. 
Lemma 6. Let a,i's be dejned by Eq. (6), then
and no solution otherwise. Case 1.2 follows. 
(16)
To describe the main results, we begin this section by introducing the following notations: 
